Adrenal cells in tissue culture the effects of choleragen and ACTH on steroid and cyclic-AMP metabolism.
Primary cultures of mouse adrenocortical tumors provide a sensitive system for investigating the effects of the enterotoxin of the V. cholerae (choleragen) on cyclic-AMP metabolism in the intact cell. Like ACTH, the toxin stimulates the synthesis and release of steroids from these cells but its mode of action differs from that of ACTH. The steroidogenic response to ACTH is immediate and of limited duration. The initial rate of steroidogenesis is the highest. In contrast, the steroidogenic response to choleragen is preceded by a 30-240 minute lag period which is inversely related to the concentration of the toxin. Whereas prolongation of the response to a single dose of ACTH requires hormone concentrations above those producing maximal initial steroidogenic activity, persistent steroidogenesis is induced at all levels of the toxin. Steroidogenic responses are detectable with 10 pg/ml of choleragen or less. The respective effects of ACTH and choleragen on cyclic-AMP synthesis and release into the medium parallel those on steroidogenesis. Intracellular cyclic-AMP levels in ACTH-treated cells reach a peak within 20-30 minutes and decline to normal levels within 2-4 hours. In choleragen-treated cells, after the lage period, the levels of intracellular cyclic-AMP remain above control levels indefinitely. The effects of ACTH and choleragen on cyclic-AMP biosynthesis are additive at all levels of the two compounds. The effects of choleragen are blocked by prior treatment of the toxin with a five-fold molar excess of ganglioside GM1, a presumed constituent of the toxin-binding site.